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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction.
If an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry.  Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material.  All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a
wrist strap.  Semiconductor devices must not be touched with bare hands. Similar precautions need to be
taken for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




How to Use This Manual

1. Objective and Target Users

This manual was written to explain the hardware functions and electrical characteristics of this LSI to the target
users, i.e. those who will be using this LSI in the design of application systems. Target users are expected to
understand the fundamentals of electrical circuits, logic circuits, and microcomputers.
This manual is organized in the following items: an overview of the product, descriptions of the CPU, system
control functions, and peripheral functions, electrical characteristics of the device, and usage notes.

When designing an application system that includes this LSI, take all points to note into account.
Points to note are given in their contexts and at the final part of each section, and in the section giving usage notes.

The list of revisions is a summary of major points of revision or addition for earlier versions. It does not cover all
revised items. For details on the revised points, see the actual locations in the manual.

The following documents have been prepared for the RX220 Group. Before using any of the documents, please visit
our web site to verify that you have the most up-to-date available version of the document.

Document Type

Contents

Document Title

Document No.

Data Sheet

Overview of hardware and electrical characteristics

RO1DS0130EJ

User’s manual:
Hardware

Hardware specifications (pin assignments, memory
maps, peripheral specifications, electrical
characteristics, and timing charts) and descriptions
of operation

RX220 Group
User’s manual:
Hardware

This User’s manual

User’s manual:
Software

Detailed descriptions of the CPU and instruction set

RX Family Series
User’s manual:
Software

RO1USO0032EJ

Application Note

Examples of applications and sample programs

Renesas Technical
Update

Preliminary report on the specifications of a product,
document, etc.




2. Description of Registers

Each register description includes a bit chart, illustrating the arrangement of bits, and a table of bits, describing the
meanings of the bit settings. The standard format and notation for bit charts and tables are described below.

X.X.X ... Register

Address(es): xxxx xxxxh

b7 b6 b5 b4 b3 b2 bl b0

Value after reset: X 0 0 0 0 0 0 0
Bit Symbol Bit Name Description BAV Al
bo .0 .. Bit 0 ... * RIW
_# (1: Setting prohibited )/

b3tobl | — (Reserved)/ The read value is 0. The write value should always be 0. RIW

b4 4 ... Bit 0: ... R
1.

b6, b5 | ..[1:0] ... Bit 00:..... RI(W)"
01: ... *3

(Settings other than above are prohibited.)/
b7 — Reserved The read value is undefined. Writing to this bit has no effect. R

(1) R/W:  The bit or field is readable and writable.
R/(W): The bit or field is readable and writable. However, writing to this bit or field has some
limitations. For details on the limitations, see the description or notes of respective registers.
R: The bit or field is readable. Writing to this bit or field has no effect.

(2) Reserved.
Use the specified value when writing to this bit or field; otherwise, the correct operation is not

guaranteed.

(3) Setting prohibited. The correct operation is not guaranteed if such a setting is performed.




. List of Abbreviations and Acronyms

Abbreviation Full Form
ACIA Asynchronous Communications Interface Adapter
bps bits per second
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAC Direct Memory Access Controller
GSM Global System for Mobile Communications
Hi-Z High Impedance
IEBus Inter Equipment Bus
I/O Input/Output
IrDA Infrared Data Association
LSB Least Significant Bit
MSB Most Significant Bit
NC Non-Connect
PLL Phase Locked Loop
PWM Pulse Width Modulation
SIM Subscriber Identity Module
UART Universal Asynchronous Receiver/Transmitter
VCO Voltage Controlled Oscillator

All trademarks and registered trademarks are the property of their respective owners.
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Renesas MCUs

32-MHz 32-bit RX MCUs, 49 DMIPS, up to 256-KB flash memory,

RO1UH0292EJ0110
Rev.1.10
Dec 20, 2013

12-bit A/D, ELC, MPC, IrDA, RTC, up to 7 comms channels;
incorporating functions for IEC60730 compliance

Features

m 32-bit RX CPU core

e Max. operating frequency: 32 MHz

o Capable of 49 DMIPS in operation at 32 MHz

e Accumulator handles 64-bit results (for a single

instruction) from 32- x 32-bit operations

o Multiplication and division unit handles 32- x 32-bit
operations (multiplication instructions take one CPU
clock cycle)
Fast interrupt
CISC Harvard architecture with 5-stage pipeline
Variable-length instructions, ultra-compact code
On-chip debugging circuit

m Low-power design and architecture
e Operation from a single 1.62-V to 5.5-V supply
e 1.62-V operation available (at up to 8 MHz)
e Three low-power modes

m On-chip flash memory for code, no wait states
e 32-MHz operation, 31.25-ns read cycle

No wait states for reading at full CPU speed

Up to 256-Kbyte capacity

User code programmable via the SCI

Programmable at 1.62 V

For instructions and operands

m On-chip data flash memory
o 8 Kbytes (Number of times of reprogramming: 100,000)
e FErasing and programming impose no load on the CPU.

m On-chip SRAM, no wait states
e Up to 16-Kbyte size capacity

= DMA
e DMAC: Incorporates four channels
e DTC: Four transfer modes

mELC
e Module operation can be initiated by event signals
without going through interrupts.
e Modules can operate while the CPU is sleeping.

m Reset and supply management
e Seven types of reset, including the power-on reset (POR)
e Low voltage detection (LVD) with voltage settings

m Clock functions

e Frequency of external clock: Up to 20 MHz

e Frequency of the oscillator for sub-clock generation:
32.768 kHz

e On-chip low- and high-speed oscillators, dedicated on-
chip low-speed oscillator for the IWDT

e Generation of a dedicated 32.768-kHz clock for the RTC

e Clock frequency accuracy measurement circuit (CAC)

m Real-time clock
o Adjustment functions (30 seconds, leap year, and error)
e Year and month display or 32-bit second display (binary
counter) is selectable

PLQPO0100KB-A 14 x 14 mm, 0.5-mm pitch
PLQP0064KB-A 10 x 10 mm, 0.5-mm pitch
PLQP0048KB-A 7 x 7 mm, 0.5-mm pitch

PLQP0064GA-A 14 x 14 mm, 0.8-mm pitch

m Independent watchdog timer
e 125-kHz on-chip oscillator produces a dedicated clock
signal to drive IWDT operation.

m Useful functions for IEC60730 compliance
o Self-diagnostic and disconnection-detection assistance
functions for the A/D converter, clock-frequency
accuracy-measurement circuit, independent watchdog
timer, functions to assist in RAM testing, etc.

m Up to seven communications channels

e SCI with many useful functions (up to five channels)
Asynchronous mode, clock synchronous mode, smart
card interface mode

o IrDA Interface (one channel, in cooperation with the
SCI5)

e 12C bus interface: Transfer at up to 400 kbps, capable of
SMBus operation (one channel)

e RSPI (one channel)

m Up to 14 extended-function timers
e 16-bit MTU: input capture, output capture,
complementary PWM output, phase counting mode
(six channels)
e 8-bit TMR (four channels)
e 16-bit compare-match timers (four channels)

m 12-bit A/D converter
e Capable of conversion within 1.56 ps
o Self-diagnostic function and analog input disconnection
detection assistance function

m Analog comparator

m General 1/O ports
e 5-V tolerant, open drain, input pull-up, switching of
driving ability

m MPC
o Multiple locations are selectable for 1/0O pins of
peripheral functions

m Operating temp. range
e —40°Cto +85°C
e —40°Cto +105°C

RO1UH0292EJ0110 Rev.1.10
Dec 20, 2013
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Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 gives a comparison of the functions of products in different

packages.

Table 1.1 is for products with the greatest number of functions, so numbers of peripheral modules and channels will
differ in accord with the package. For details, see Table 1.2, Comparison of Functions for Different Packages.

Table 1.1

Outline of Specifications (1/ 3)

Classification Module/Function

Description

CPU CPU

Maximum operating frequency: 32 MHz
32-bit RX CPU

Minimum instruction execution time: One instruction per state (cycle of the system clock)
Address space: 4-Gbyte linear

Register

General purpose: Sixteen 32-bit registers
Control: Eight 32-bit registers

Accumulator: One 64-bit register

Basic instructions: 73

DSP instructions: 9

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits
On-chip divider: 32/ 32 — 32 bits

Barrel shifter: 32 bits

Memory ROM

Capacity: 32 K/64 K/128 K/256 Kbytes
32 MHz, no-wait memory access
On-board programming: 3 types

RAM

Capacity: 4 K/8 K/16 Kbytes
32 MHz, no-wait memory access

E2 DataFlash

E2 DataFlash capacity: 8 Kbytes

MCU operating mode

Single-chip mode

Clock Clock generation circuit * Main clock oscillator, sub-clock oscillator, low-speed on-chip oscillator, high-speed on-chip oscillator,
and IWDT-dedicated on-chip oscillator
e Oscillation stop detection
e Measuring circuit for accuracy of clock frequency (clock-accuracy check: CAC)
« Independent settings for the system clock (ICLK), peripheral module clock (PCLK), and flashIF clock
(FCLK)
The CPU and system sections such as other bus masters run in synchronization with the system
clock (ICLK): 32 MHz (at max.)
Peripheral modules run in synchronization with the peripheral module clock (PCLK): 32 MHz (at
max.)
The flash peripheral circuit runs in synchronization with the flash peripheral clock (FCLK): 32 MHz (at
max.)
Reset RES# pin reset, power-on reset, voltage monitoring reset, independent watchdog timer reset, and

software reset

Voltage detection Voltage detection circuit

(LVDAa)

When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt
is generated.

Voltage detection circuit O is capable of selecting the detection voltage from 4 levels

Voltage detection circuit 1 is capable of selecting the detection voltage from 16 levels

Voltage detection circuit 2 is capable of selecting the detection voltage from 16 levels

Low power Low power consumption e Module stop function
consumption facilities e Three low power consumption modes
Sleep mode, all-module clock stop mode, and software standby mode
Function for lower e Four operating power control modes
operating power Middle-speed operating mode 1A, middle-speed operating mode 1B, low-speed operating mode 1,
consumption low-speed operating mode 2
Interrupt Interrupt controller (ICUb) o Interrupt vectors: 106

External interrupts: 9 (NMI, IRQO to IRQ7 pins)

Non-maskable interrupts: 5 (the NMI pin, oscillation stop detection interrupt, voltage monitoring 1
interrupt, voltage monitoring 2 interrupt, and IWDT interrupt)

16 levels specifiable for the order of priority

RO1UH0292EJ0110 Rev.1.10
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Table 1.1 Outline of Specifications (2 / 3)
Classification Module/Function Description
DMA DMA controller (DMACA) e 4 channels
e Three transfer modes: Normal transfer, repeat transfer, and block transfer
o Activation sources: Software trigger, external interrupts, and interrupt requests from peripheral
functions
Data transfer controller e Three transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCa) e Activation sources: Interrupts
e Chain transfer function
1/0 ports General 1/O ports 100-pin/64-pin/48-pin

1/0 pin: 84/48/34

Input: 1/1/1

Pull-up resistors: 84/48/34

Open-drain outputs: 35/26/20

5-V tolerance: 4/2/2

8-bit port switching function: Not supported/supported/supported

Event link controller (ELC)

Event signals of 46 types can be directly connected to the module
Operations of timer modules are selectable at event input
Capable of event link operation for port B

Multi-function pin controller (MPC)

Capable of selecting input/output function from multiple pins

Timers

Multi-function timer pulse
unit 2 (MTU2a)

(16 bits x 6 channels) x 1 unit

Time bases for the six 16-bit timer channels can be provided via up to 16 pulse-input/output lines and
three pulse-input lines

Select from among eight or seven counter-input clock signals for each channel (PCLK/1, PCLK/4,
PCLK/16, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than
channel 5, for which only four signals are available.

Input capture function

21 output compare/input capture registers

Pulse output mode

Complementary PWM output mode

Reset synchronous PWM mode

Phase-counting mode

Generation of triggers for A/D converter conversion

Port output enable 2
(POE2a)

Controls the high-impedance state of the MTU’s waveform output pins

8-bit timer (TMR)

(8 bits x 2 channels) x 2 units

Select from among seven internal clock signals (PCLK/1, PCLK/2, PCLK/8, PCLK/32, PCLK/64,
PCLK/1024, PCLK/8192) and one external clock signal

Capable of output of pulse trains with desired duty cycles or of PWM signals

The 2 channels of each unit can be cascaded to create a 16-bit timer

Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12

Compare match timer
(CMT)

(16 bits x 2 channels) x 2 units
Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Independent watchdog
timer (IWDTa)

14 bits x 1 channel
Counter-input clock: IWDT-dedicated on-chip oscillator
Frequency divided by 1, 16, 32, 64, 128, or 256

Realtime clock (RTCc)

Clock source: Sub-clock

Time count or 32-bit binary count in second units basis selectable
Time/calendar

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt

RO1UH0292EJ0110 Rev.1.10
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Table 1.1 Outline of Specifications (3 / 3)

Classification Module/Function

Description

Communication Serial communications
function interfaces (SCle, SCIf)

5 channels (channel 1, 5, 6, and 9: SCle, channel 12: SCIf) (including one channel for IrDA)
Serial communications modes:

Asynchronous, clock synchronous, and smart-card interface

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Average transfer rate clock can be input from TMR timers (SCI5, SCI6, and SCI12)

Simple IIC

Simple SPI

Master/slave mode supported (SCIf only)

Start frame and information frame are included (SCIf only)

Detection of a start bit in asynchronous mode: Low level or falling edge is selectable (SCle/SCIf)

IrDA interface (IRDA)

1 channel (SCI5 is used)
Supports encoding/decoding the waveforms conforming to the IrDA specification version 1.0

12C bus interface (RIIC)

1 channel

Communications formats:

12C bus format/SMBus format
Master/slave selectable
Supports the fast mode

Serial peripheral
interface (RSPI)

1 channel

Transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), and RSPCK
(RSPI clock) signals enables serial transfer through SPI operation (four lines) or clock-synchronous
operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Choice of LSB-first or MSB-first transfer

The number of bits in each transfer can be changed to any number of bits from 8 to 16, 20, 24, or 32
bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with each frame
having up to 32 bits)

Double buffers for both transmission and reception

12-bit A/D converter (S12ADb)

12 bits (16 channels x 1 unit)

12-bit resolution

Minimum conversion time: 1.56 us per channel (in operation with ADCLK at 32 MHz)
Operating modes

Scan mode (single scan mode, continuous scan mode, and group scan mode)
Sample-and-hold function

Self-diagnosis for the A/D converter

Assistance in detecting disconnected analog inputs

Double-trigger mode (duplication of A/D conversion data)

A/D conversion start conditions

A software trigger, a trigger from a timer (MTU), an external trigger signal, or ELC

CRC calculator (CRC)

CRC code generation for any desired data in 8-bit units

Select any of three generating polynomials:

X84+ X2+ X+ 1, X6+ X15+X2+ 1, or X6+ X124+ X5+ 1

Generation of CRC codes for use with LSB-first or MSB-first communications is selectable.

Comparator A (CMPA)

2 channels
Comparison of reference voltage and analog input voltage

Data Operation Circuit (DOC)

Comparison, addition, and subtraction of 16-bit data

Power supply voltage/Operating frequency

VCC =1.62102.7 V: 8 MHz, VCC = 2.7 t0 5.5 V: 32 MHz

Operating temperature

D version: —40 to +85°C, G version: —40 to +105°C*1

Package

100-pin LQFP (PLQP0100KB-A)
64-pin LQFP (PLQPO0064KB-A)
64-pin LQFP (PLQPO064GA-A)
48-pin LQFP (PLQP0048KB-A)

Note 1. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the
systematic reduction of load for the sake of improved reliability.
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Table 1.2 Comparison of Functions for Different Packages

RX220 Group

Module/Functions 100 Pins 64 Pins 48 Pins

Interrupt External interrupts NMI, IRQO to IRQ7 NMI, IRQO to IRQ2, NMI, IRQO, IRQ1,
IRQ4 to IRQ7 IRQ4 to IRQ7

DMA DMA controller 4 channels (DMACO to DMAC3)

Data transfer controller Supported
Timers Multi-function timer pulse unit 2 6 channels (MTUO to MTUS5)

Port output enable 2 POEO# to POE3#, POE8#

8-bit timer 2 channels x 2 units

Compare match timer 2 channels x 2 units

Realtime clock Supported Not supported
Independent watchdog timer Supported
Communication | Serial communications interface 4 channels 3 channels
function (SCle) (SCI1, 5, 6, 9) (including one channel for IrDA) (SCI1, 5, 6)
(including one channel
for IrDA)
Serial communications interface 1 channel (SCI12)
(SCIf)
12C bus interface 1 channel
Serial peripheral interface 1 channel
12-bit A/D converter 16 channels 12 channels 8 channels
(ANOOO to ANO15) (ANOOO to AN004, (ANOOO, ANO03, AN004,
ANOO0S6, ANOO0S6,
ANO0O08 to AN013) ANO0O09 to AN012)
CRC calculator Supported
Event link controller Supported
Comparator A 2 channels

Supported in 48-pin
packages
Switches PBO to PCO,
PB1to PC1, PB3 to
PC2, and PB5 to PC3

48-pin LQFP

Not supported in
100-pin packages

Supported in 64-pin
packages
Switches PB6 to PCO
and PB7 to PC1

8-bit port switching function

Package 100-pin LQFP 64-pin LQFP
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1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no., memory capacity, and package
type.
Table 1.3 List of Products
ROM RAM Operating Operating
Group Part No. Package Capacity Capacity Frequency (Max.) temperature
RX220 R5F52206BDFP PLQPO100KB-A
R5F52206BDFM PLQP0064KB-A
256 Kbytes 16 Kbytes
R5F52206BDFK PLQPO064GA-A
R5F52206BDFL PLQP0048KB-A
R5F52205BDFP PLQP0O100KB-A
R5F52205BDFM PLQPO064KB-A
128 Kbytes
R5F52205BDFK PLQPO064GA-A
R5F52205BDFL PLQPO048KB-A 32 MHz —40 to +85°C
8 Kbytes
R5F52203BDFP PLQPO0100KB-A
R5F52203BDFM PLQP0064KB-A
64 Kbytes
R5F52203BDFK PLQPO064GA-A
R5F52203BDFL PLQP0048KB-A
R5F52201BDFM PLQPO064KB-A
R5F52201BDFK PLQPO064GA-A 32 Khytes 4Kbytes
R5F52201BDFL PLQP0048KB-A
R5F52206BGFP PLQPO100KB-A
R5F52206BGFM PLQP0064KB-A
256 Kbytes 16 Kbytes
R5F52206BGFK PLQPO064GA-A
R5F52206BGFL PLQPO048KB-A
R5F52205BGFP PLQPO100KB-A
R5F52205BGFM PLQP0064KB-A
128 Kbytes
R5F52205BGFK PLQPO064GA-A
R5F52205BGFL PLQP0048KB-A 32 MHz —40 to +105°C
8 Kbytes
R5F52203BGFP PLQPO100KB-A
R5F52203BGFM PLQPO064KB-A
64 Kbytes
R5F52203BGFK PLQPO064GA-A
R5F52203BGFL PLQP0048KB-A
R5F52201BGFM PLQP0064KB-A
R5F52201BGFK PLQPO064GA-A 32 Kbytes 4Kbytes
R5F52201BGFL PLQP0048KB-A

Note: ¢ Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the
systematic reduction of load for the sake of improved reliability.
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5 F 5 22 06 B DFP

—Il Package type, number of pins, and pin pitch

FP: LQFP/100/0.50
FM: LQFP/64/0.50
FK: LQFP/64/0.80
FL: LQFP/48/0.50

D: Operating temperature (—40 to +85°C)
G: Operating temperature (—40 to +105°C)

ROM, RAM, and E2 DataFlash capacity
6: 256 Kbytes/16 Kbytes/8 Kbytes

5: 128 Kbytes/8 Kbytes/8 Kbytes

3: 64 Kbytes/8 Kbytes/8 Kbytes

1: 32 Kbytes/4 Kbytes/8 Kbytes

Group name
20: RX220 Group

Series name
RX200 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type
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1.3 Block Diagram

Figure 1.2 shows a block diagram.

E2 DataFlash

ELC

|
IWDTa |
|
|

CRC

SCle x 4 channels
(including one channel for IrDA)

SCIf x 1 channel

RSPI x 1 channel

RIIC x 1 channel

MTU2a x 6 channels

Internal peripheral buses 1 to 6

UUUOTUUUODOD U0 T UL

POE2a
TMR x 2 channels (unit 0)
Port 1
TMR x 2 channels (unit 1)
Port 2
AN CMT x 2 channels (unit 0)
i Port 3
o — icub k1 CMT x 2 channels (unit 1)
i |
K] DTCa [ 12-bit A/D converter x 16 channels |
| 12
5 |
RAM 2015 8| |DMACAx4| |
— g & £ M channels [ Comparator A x 2 channels | Port B
2 £
2 3 A Port C
[z CAC |
1 = Port D
o CPU U 5
U
§ Port H
Clock £
generation s Port J
circuit %
% BSC
N
ICUb: Interrupt controller RSPI: Serial peripheral interface
DTCa: Data transfer controller RIIC:  I°C bus interface
DMACA: DMA controller MTUZ2a: Multi-function timer pulse unit 2
BSC: Bus controller POE2a: Port output enable 2
IWDTa: Independent watchdog timer TMR:  8-bit timer
ELC: Event link controller CMT: Compare match timer
CRC: CRC (cyclic redundancy check) calculator RTCc: Realtime clock
SCle, SCIf: Serial communications interface DOC: Data operation circuit
IrDA: Infrared Data Association CAC: Clock-frequency accuracy measuring circuit
Figure 1.2 Block Diagram
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14 Pin Functions
Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/3)

Classifications Pin Name I/0 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.

VCL — Connect this pin to the VSS pin via the 0.1 pF smoothing capacitor
used to stabilize the internal power supply. Place the capacitor close
to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

Clock XTAL Output Pins for connecting a crystal resonator. An external clock signal can

EXTAL Input be input through the EXTAL pin.

XCIN Input Input/output pins for the sub-clock generation circuit. Connect a

XCOUT Output crystal resonator between XCIN and XCOUT.

Operating mode MD Input Pin for setting the operating mode. The signal levels on this pin

control must not be changed during operation.

System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low.

CAC CACREF Input Input pin for the measuring circuit for clock frequency precision.

On-chip emulator FINED 1/0 FINE interface pin.

Interrupt NMI Input Non-maskable interrupt request pin.

IRQO to IRQ7 Input Interrupt request pins.

Multi-function timer ~ MTIOCOA, MTIOCOB 1/0 The TGRAO to TGRDO input capture input/output compare output/
pulse unit MTIOCOC, MTIOCOD PWM output pins.

MTIOC1A, MTIOC1B I/0 The TGRA1 and TGRB1 input capture input/output compare output/
PWM output pins.

MTIOC2A, MTIOC2B I/0 The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins.

MTIOC3A, MTIOC3B 110 The TGRA3 to TGRD3 input capture input/output compare output/

MTIOC3C, MTIOC3D PWM output pins.

MTIOC4A, MTIOC4B I/0 The TGRA4 to TGRD4 input capture input/output compare output/

MTIOC4C, MTIOC4D PWM output pins.

MTIC5U, MTIC5V, MTIC5W Input The TGRUS5, TGRVS5, and TGRWS5 input capture input/external
pulse input pins.

MTCLKA, MTCLKB, Input Input pins for external clock.

MTCLKC, MTCLKD

Port output enable POEO# to POE3#, POE8# Input Input pins for request signals to place the MTU pins in the high
impedance state.
8-bit timer TMOO to TMO3 Output Compare match output pins.
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter.
TMRIO to TMRI3 Input Input pins for the counter reset.
Realtime clock RTCOUT Output Output pin for 1-Hz clock.
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Table 1.4

Pin Functions (2/3)

Classifications

Pin Name

110

Description

Serial
communications
interface (SCle)

¢ Asynchronous mode/clock synchronous mode

SCK1, SCK5, SCK6, SCK9 110 Input/output pins for clock

RXD1, RXD5, RXD6, RXD9 Input Input pins for received data

TXD1, TXD5, TXD6, TXD9 Output Output pins for transmitted data

CTS1#, CTS5#, CTS6#, Input Input pins for controlling the start of transmission and reception
CTS9#

RTS1#, RTS5#, RTS6#, Output Output pins for controlling the start of transmission and reception
RTS9#

e Simple 12C mode

SSCL1, SSCL5, SSCLS, I/0 Input/output pins for the 12C clock

SSCL9

SSDA1, SSDA5, SSDAS, 110 Input/output pins for the 12C data

SSDA9

¢ Simple SPI mode

SCK1, SCK5, SCK6, SCK9 1/0 Input/output pins for the clock

SMISO1, SMISO5, SMISO6, I/0 Input/output pins for slave transmission of data
SMISO9

SMOSI1, SMOSI5, SMOSI6, I/0 Input/output pins for master transmission of data
SMOSI9

SS1#, SS5#, SS6#, SSo# Input Chip-select input pins

e IrDA Interface

IRTXD5 Output Data output pin in the IrDA format

IRRXD5 Input Data input pin in the IrDA format

Serial
communications

e Asynchronous mode/clock synchronous mode

interface (SCIf SCK12 110 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL12 110 Input/output pin for the 12C clock
SSDA12 110 Input/output pin for the 12C data
e Simple SPI mode
SCK12 110 Input/output pin for the clock
SMIS012 110 Input/output pin for slave transmit data
SMOSI12 1/0 Input/output pin for master transmit data
SS12# Input Chip-select input pin
o Extended serial mode
RXDX12 Input Input pin for data reception by SCIf
TXDX12 Output Output pin for data transmission by SCIf
SIOX12 1/0 Input/output pin for data reception or transmission by SCIf
12C bus interface SCL 110 Input/output pin for 12C bus interface clocks. Bus can be directly
driven by the N-channel open-drain output.
SDA 110 Input/output pin for 12C bus interface data. Bus can be directly
driven by the N-channel open-drain output.
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Table 1.4 Pin Functions (3/3)
Classifications Pin Name I/0 Description
Serial peripheral RSPCKA 110 Clock input/output pin for the RSPI.
interface MOSIA 110 Input or output data output from the master for the RSPI.
MISOA 110 Input or output data output from the slave for the RSPI.
SSLAO 110 Input/output pin to select the slave for the RSPI.
SSLA1 to SSLA3 Output Output pins to select the slave for the RSPI.
12-bit A/D converter ANOOO to ANO15 Input Input pin for the analog signals to be processed by the A/D
converter.
ADTRGO# Input Input pin for the external trigger signals that start the A/D
conversion.
Comparator A CMPAL Input Input analog pin for the comparator Al.
CMPA2 Input Input analog pin for the comparator A2.
CVREFA Input Input pin for the comparator reference voltage.
Analog power AVCCO Input Analog voltage supply pin for the 12-bit A/D converter. Connect this
supply pin to VCC if the 12-bit A/D converter is not to be used.
AVSS0 Input Analog ground pin for the 12-bit A/D converter. Connect this pin to
VSS if the 12-bit A/D converter is not to be used.
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
Connect this pin to VCC if the 12-bit A/D converter is not to be used.
VREFLO Input Analog reference ground pin for the 12-bit A/D converter. Connect
this pin to VSS if the 12-bit A/D converter is not to be used.
1/0 ports P03, PO5, PO7 110 3-bit input/output pins.
P12 to P17 110 6-bit input/output pins.
P20 to P27 110 8-bit input/output pins.
P30 to P37 1/0 8-bit input/output pins. (P35 input pin)
P40 to P47 110 8-bit input/output pins.
P50 to P55 110 6-bit input/output pins.
PAO to PA7 I/0 8-bit input/output pins.
PBO to PB7 110 8-bit input/output pins.
PCO to PC7 110 8-bit input/output pins.
PDO to PD7 1/0 8-bit input/output pins.
PEO to PE7 1/0 8-bit input/output pins.
PHO to PH3 110 4-bit input/output pins.
PJ1, PJ3 110 2-bit input/output pins.
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15 Pin Assignments

Figure 1.3 to Figure 1.5 show the pin assignments. Table 1.5 to Table 1.7 show the lists of pins and pin functions.
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Note: « This figure indicates the power supply pins and /O port pins. For the pin configuration, see the
table “List of Pins and Pin Functions (100-Pin LQFP)”".

Figure 1.3 Pin Assignments of the 100-Pin LQFP
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Note: - This figure indicates the power supply pins and I/O port pins. For the pin configuration,

see the table “List of Pins and Pin Functions (64-Pin LQFP)".

Figure 1.4 Pin Assignments of the 64-Pin LQFP
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Note: < This figure indicates the power supply pins and I/O port pins. For the pin
configuration, see the table “List of Pins and Pin Functions (48-Pin LQFP)".
Figure 1.5 Pin Assignments of the 48-Pin LQFP
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Table 1.5 List of Pins and Pin Functions (100-Pin LQFP) (1/ 3)
Pin  Power Supply, Clock, Communications
No. System Control 1/0 Port Timers (MTU, TMR, POE) (SCle, SCIf, RSPI, RIIC) Others
1 NC (Non-Connection)
2 P03
3 NC (Non-Connection)
4 PJ3 MTIOC3C CTS6#/RTS6#/SS6#
5 VCL
6 PJ1 MTIOC3A
7 MD FINED
8 XCIN
9 XCOUT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 P35 NMI
16 P34 MTIOCOA/TMCI3/POE2# SCK®6 IRQ4
17 P33 MTIOCOD/TMRI3/POE3# RXD6/SMISO6/SSCL6 IRQ3
18 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDAG IRQ2/RTCOUT
19 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1
20 P30 MTIOC4B/TMRI3/POE8# RXD1/SMISO1/SSCL1 IRQO
21 P27 MTIOC2B/TMCI3 SCK1
22 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1
23 P25 MTIOC4C/MTCLKB ADTRGO#
24 P24 MTIOC4A/MTCLKA/TMRI1
25 P23 MTIOC3D/MTCLKD
26 P22 MTIOC3B/MTCLKC/TMOO0
27 P21 MTIOC1B/TMCIO
28 P20 MTIOC1A/TMRIO
29 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA IRQ7
POES8#
30 P16 MTIOC3C/MTIOC3D/TMO2 'SI')C(IEUSMOSIl/SSDAl/MOSIA/ IRQ6/RTCOUT/ADTRGO#
31 P15 MTIOCOB/MTCLKB/TMCI2 RXD1/SMISO1/SSCL1 IRQ5
32 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# IRQ4
33 P13 MTIOCOB/TMO3 SDA IRQ3
34 P12 TMCI1 SCL IRQ2
35 PH3 TMCIO
36 PH2 TMRIO IRQ1
37 PH1 TMOO0 IRQO
38 PHO CACREF
39 P55 MTIOC4D/TMO3
40 P54 MTIOC4B/TMCI1
41 P53
42 P52
43 P51
44 P50
45 PC7 MTIOC3A/TMO2/MTCLKB MISOA CACREF
46 PC6 MTIOC3C/MTCLKA/TMCI2 MOSIA
47 PC5 MTIOC3B/MTCLKD/TMRI2 RSPCKA
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